reentrant nematic phase. These results indicate that the flow behavior of the reentrant nematic phase is essentially identical to that of the nematic phase and can be described by the hydrodynamic theory of the nematic phase. An Fig. 1 ) subtracted, the apparent exponent for q, is found to be 1.05+ 0.1. This is larger than the predicted value" for y, and is consistent with the results at the N-A transition of N-p-cyanobenzylidene-p-octyloxyaniline.
Returning to the reentrant nematic phase and the N*-A phase transition, the main interest of the present study, we note the following: (i) Far away from the transition, the viscosities return to the same anisotropy as in the nematic phase;
i.e. , 7l, & q, & q"(ii) For g. eometries (a) and (c) the rise in the viscosity on entering the A phase is similar to that at the N-A transition. (iii) Most importantly, q, diverges as the A phase is approached from below in a way that is qualitatively identical to the N-A transition.
The Martin-Parodi-Pershan (MPP) formalism" of the liquid-crystal hydodynamics asserts that the modification of hydrodynamics for the smectic-A phase over that of the nematic phase is caused by the appearance of a new hydrodynamic variable (displacement along the layer normal) corresponding to the broken uniform translational symmetry along that direction. This is responsible for the blocked flow for geometry (b) at the onset of the permeation dominated regime. The fact that the flow we observe is no longer blocked in the reentrant phase and, furthermore, is Newtonian, signifies Some nonlinear gain is also reported.
A Molectron UV-400 N, laser was used to pump a homemade dye laser with an intracavity prism beam expander. The 5-ns laser pulse had a peak power -10 kW. The linewidth was 0.2 cm ' which was somewhat larger than that of the A, line in our ruby samples. The dye laser was then fo- The photograph shows the signals as observed on the scope with a granular aluminum bolometer. The initial and the time-delayed pulses are due to scattered laser light and transverse phonons, respectively.
